The bimB3 mutation of Aspergillus nidulans uncouples DNA replication from the completion of mitosis.
A conditionally lethal mutation in the bimB gene of Aspergillus nidulans disrupts the normal regulatory patterns associated with mitotic events. This results in DNA replication in the absence of the completion of mitosis in the mutant at restrictive temperature. This defect yields large polyploid nuclei after several hours at restrictive temperature. The bimB gene has been cloned by genetic mapping and chromosome walking from the previously cloned amdS gene. The cloned DNA complements the temperature-sensitive recessive bimB3 mutation. Sequence analysis of overlapping complementary DNA clones for bimB predicts a polypeptide of 2,068 amino acids. The predicted polypeptide of 227,958 Da is shown to have a carboxyl-terminal region similar to those of the budding yeast ESP1 and fission yeast cut1+ genes. In contrast these genes exhibit no other regions of similarity to one another. The conserved domain in these three proteins and the similarity of the terminal mutant phenotypes for these genes are suggestive of a conserved function for this domain in each of the predicted polypeptides. We also present evidence for a second gene in the genome of A. nidulans which also has this conserved carboxyl-terminal region, suggesting that bimB, ESP1, and cut1+ may be members of a small gene family.